Murine squamous cell carcinoma cell lines produced by a complete carcinogenesis protocol with benzo[a]pyrene exhibit characteristic p53 mutations and the absence of H-ras and cyl 1/cyclin D1 abnormalities.
In this report, we describe the isolation and characterization of six murine squamous cell carcinoma cell lines (BPCC) derived from carcinomas produced by a complete carcinogenesis protocol with benzo[a]pyrene (B[a]P). All six cell lines were tumorigenic to varying degrees in nude mice, and several were spontaneously metastatic to the lungs. The in vivo invasive potential of each BPCC cell line was determined using de-epithelialized tracheal xenotransplants into which cells were inoculated. This assay revealed positive association of tumor grade with in vivo invasiveness, yet no clear relationship to the spontaneous metastatic potential of the cell lines, suggestive that invasive potential is only one determinant of the overall metastatic phenotype. At the molecular level, all six BPCC cell lines revealed the absence of mutations in the H-ras oncogene and no amplification or rearrangement in the cycl 1/cyclin D1 putative oncogene. Analysis of the p53 tumor suppressor gene revealed a direct correlation between positive nuclear immunohistochemical staining of the p53 protein in four BPCC cell lines and the presence of p53 mutations identified by direct sequence analysis. The localization of mutations to exons 7 and 8 of the p53 gene and the detection of G to T transversions in two of the four cell lines bearing p53 mutations are in agreement with previous analyses of a large series of primary B[a]P-induced murine skin tumors. In addition, frameshift mutations were identified in two cell lines. The correlation of the biological and molecular properties of these BPCC cell lines with the known characteristics of primary squamous cell carcinomas induced by B[a]P indicates that these cell lines could be useful tools in elucidating the mechanisms of tumorigenesis of this important chemical carcinogen.